Inhibition of 12-O-tetradecanoylphorbol-13-acetate induction of epidermal transglutaminase activity by protease inhibitors.
Pretreatment of primary mouse epidermal cell cultures with chymostatin, a protease inhibitor, blocked the increase in transglutaminase (R-glutaminyl-peptide:amine gamma-glutamyltransferase, EC 2.3.2.13) activity resulting from treatment with the tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA) or with retinoic acid. This inhibitory effect was dependent upon both the concentration of chymostatin used and preincubation time and was eliminated when chymostatin was inactivated by NaBH4 reduction. Five other protease inhibitors, antipain, leupeptin, pepstatin, aprotinin, and soybean trypsin inhibitor, also suppressed TPA induction of transglutaminase activity. However, neither chymostatin, nor antipain, nor leupeptin reduced protein synthesis as measured by incorporation of labeled leucine into acid-precipitable products, while pepstatin, aprotinin, and soybean trypsin inhibitor inhibited protein synthesis markedly. L-1-Tosylamide-2-phenylethylchloromethyl ketone, on the other hand, strongly inhibited protein synthesis but did not inhibit the increase of transglutaminase activity after TPA exposure, and elastatinal inhibited neither TPA action nor protein synthesis. Chymostatin did not block phorbol ester binding to epidermal cells or TPA-mediated reduction of epidermal growth factor binding. These results suggest that the apparent induction of intracellular transglutaminase activity is mediated by a chymostatin-sensitive protease, while both phorbol ester binding and the reduction by TPA of epidermal growth factor binding at the cell membrane were independent.